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INTRODUCTION

This memo presents the results of data validation on Data Package No. H0445-
RLN prepared by RECRA LabNet (RLN). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analysis

BOVHK5 06/16/99 Soil C See note 1

BOVHK6 06/16/99 Soil C See note 1

BOVHK7 06/16/99 Soil C See note 1

BOVHK8 06/16/99 Soil C See note 1

1 - ICP metals by 6010A (lead and total chromium); mercury by 7471

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.

DATA QUALI

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

TY OBJECTIVES a 1

a Holding Times EDMC
Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within six (6)
months for lead & total chromium and 28 days for mercury.

All holding times were acceptable.
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* Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and

analyzed with every sample delivery group. In the case of positive blank
results, samples with digestate concentrations less than five times the

preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"

and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable although the target detection limits
(TDLs) for lead was exceeded.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported

data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of

30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,

for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All rnatrix spike recovery results were acceptable.
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* Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than
30% for positive sample results greater than five times the CRDL or plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were acceptable.

Field Dupficates

One sample duplicate pair BVHK6/BOVHK7) was submitted for analysis. The
samples were compared using the same criteria as for a laboratory duplicate.
The RPD for mercury was outside QC limits (>2x the TDL). Under the BHI
statement of work, no qualification is required. All other field duplicate results
were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan TDLs or the CRDL if no TDL was specified, to
ensure that laboratory detection levels meet the required criteria. The following
had reported detection limits above their TDL: Lead in sample BOVHK8. Under the
BHI statement of work, no qualification is required. All other reported laboratory
detection levels met the analyte specific TDL or CRDL.

* Completeness

Data package No. H0445-RLN (SDG No. H0445) was submitted for validation and
verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

The following had reported detection limits above their TDL: Lead in sample
BOVHK8. Under the BHI statement of work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY
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SDG: H0445 REVIEWER: DATE: 8/24/99 PAGEL OF_1_
ITLI

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS. SOIL MATRIX. MG/KG

Project: BECHTEL-HANFORD
Laboratory: RECRA LabNst

Case SDG: H0445

Page_1 01i

Sample Number BOVHK5 80VHK6 BOVHK7 BOVHK8
Location 116-C-2 116-C-2 116-C-2 116-C-2
Remarks Al A2 Duplicate A3

Samp___ 6/16/99 6/1699 6/16199 6116199
i =n__ CFDL Result Q Result Q Result Q Result Q Result Q Result U Result Remit U Result
Chromium (total} 0.5 6.3 27.8 29.5 6.3
M cwy 0.06 0.11 0.04 0.15 0.02 U
Lead 2 4.2 11.7 14.0 4.1 U -
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

000012



RECRA
NVIRONMENTAL

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client: TNU-HANFORD B99-002
RFW#: 9906L270
SDG/SAF#: H0445/B99-002

W.O.#: 10985-001-001-9999-00
Date Received: 06-19-99

METALS CASE NARRATIVE

1. This narrative covers the analyses of 4 soil samples.

2. Samples were prepared and analyzed i accordance with methods checked on the attached
glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than
the PQL).

7. All preparation/method blanks were within method criteria (less than the Practical Quantitation
Limit (3X the IDL) or samples greater than 20X MB value). Refer to the Inorganics Method
Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.
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11. The duplicate analysis for 1 analyte was outside the 20% Relative Percent Difference (RPD)
control limits. Refer to the Inorganics Precision Report.

12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

Date% Michael Taylor
Vice President
Philadelphia Analytical Laboratory
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B UC D E
LEVEL:

PROJECT: /(,-C -2. DATA PACKAGE: i0'oLt
VALIDATOR: LAB: A DATE: 1 23 9-

CASE: SOG: J -rCk

ANALYSES PERFORMED
o CLP11CP 0 CLPGFAA CI.PMQ a CW/cy.id. 1 0

- w4SXP 0 5W-4FAA W-4 6  SW4a 00
cys.

SAMPLES/MATRIX 0\J t4 & :\ -- 6jt-tKr

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . M.
is a case narrative present? . . . . . . . . . . . . . . . .t
Comments:

No

No
A

N/A

2. HOLDING TIMES -
Are sample holding times acceptable? . . . . . . . . . . . . .Yes No N/A
Comments:

il I la mi i 1
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . . . . .

Are XCP interference checks acceptable? . . . . . . . . . . .

Were WCV and CCV checks performed on all instruments? . . . .

Are ICV and CCV checks acceptable? . . . . . . , . .

Comments:

4. BLANKS

Were ICB and CCB checks performed for all

Are ICS and CCB results acceptable? . . .

Were preparation blanks analyzed? . . .

Are preparation blank results acceptable?

Were field/trip blanks analyzed? . . .

Are field/trip blank results acceptable?
Comments:

. Yes
* Yes
. Yes
. Yes
. Yes

applicable analyses? Yes

. . . * . . . . . .. Yes

. .*. . . . . . . .. Yes

. . . . . . . . * . . Yes

No
No
No
No

No

No

No

No

No

No
No

N

N/

11/

/
N/A
N/A
N/A

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . . No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . . Ye No

Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No ( /A
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No
Comments:

V
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . .

Are laboratory duplicate samples RPD values acceptable?

Were ICP serial dilution samples analyzed? . . . . . .

Are ICP serial dilution 4D values acceptable?.....

Are field duplicate RPD values acceptable? . . . . . .

Are field split RPD values acceptable? . . . . ... . .
Comments: VlRwAA t c ,

. . . . No N/A

. . . .& ( N/A

. . . . Yes No 011\

. . . . Yes No

. . . . Y No

. . . . Yes No ( :

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . Yes

Are duplicate injection %RSD.values acceptable? . . . . . . . . Yes
Were analytical spikes performed as required? . . . . . . . . . Yes

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes
Was MSA performed as required? . . . . . . . . . . . ... . . . Yes
Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes
Comments:

No

No
No

No
No
No

N/A
A

N/A
N/A
N/A

/

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . . No N/A

Are all results supported in the raw data? . . . . . . . . . . Yes No
Are results calculated properly? . . . . . . . ... . . . . . . Yes No
Do results meet the CRDLs?....... . . . . . . . . .. . . Yes ( N/A
Comments: _ 9 o .e
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Date:
To:
From:
Project:
Subject:

24 August 1999
Bechtel Hanford, Inc. (technical representative)
TechLaw, Inc.
100-BC Areas - Full Protocol - Waste Site 116-C-2
Radiochemistry - Data Package No. H0445-TNU (SDG No. H0445)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H0445-TNU which was prepared by Thermo NUtech (TNU). A list of samples
validated along with the analyses reported and the requested analytes is provided
in the following table.

Sample ID Sample Date Media Validation Analysis

BOVHK5 06/16/99 Soil C See note 1

BOVHK6 06/16/99 Soil C See note 1

BOVHK7 06/16/99 Soil C See note 1

BOVHK8 06/16/99 Soil C See note 1

1 - Gamma spectroscopy; alpha spectroscopy (isotopic uranium, isotopic plutonium and americium-
241); total strontium; nickel-63.

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months with liquid scintillation requiring analysis within 7 days of distillation.
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Due to the analysis not being conducted with the SDG, all isotopic plutonium
results in sample BOVHK5 were qualified as estimates and flagged "J".

All holding times were acceptable.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

All blank results were acceptable although the detection limit for uranium-238
(GEA) exceeded the target detection limit (TDL).

* Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
h3 sigma. In addition, samples may be spiked with a radiochemical tracer to

assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

Due to the LCS not being analyzed with the SDG, all americium-241 results
were qualified as estimates and flagged "J".

All other accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
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assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable. If either activities are less then five
times the CRDL, a control limit of less than or equal to two times the CRDL is
used for soil samples and less than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equal to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as estimated detects or
estimated non-detects.

All duplicate results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples BOVHK6/BOVHK7) were submitted
to TNU for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The following RPDs were outside QC limits: strontium-90 (67%),
radium-228 (31%) and thorium-232 (31%). Under the BHI statement of work,
no qualification is required. All other field duplicate results were acceptable.

" Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The reported detection limit
exceeded the TDL for the following: uranium-238 (GEA) and europium-155 in all
samples; plutonium-238 in sample BOVHK5; americium-241 (GEA) in sample
BOVHK8; and uranium-235 (GEA) in sample BOVHK7. Under the BHI statement
of work, no qualification is required. All other reported laboratory MDAs were
at or below the analyte-specific TDL or contract specified MDA.

* Completeness

Data Package No. H0445 (SDG No. H0445) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

Due to the analysis not being conducted with the SDG, all isotopic plutonium
results in sample BOVHK5 were qualified as estimates and flagged "J". Due to the
LCS not being analyzed with the SDG, all americium-241 results were qualified as
estimates and flagged "J". Data flagged "J" is an estimate, but under the BHI
validation SOW, the data may be usable for decision-making purposes. All other
validated results are considered accurate within the standard error associated with
the methods.

The reported detection limit exceeded the TDL for: uranium-238 (GEA) and
europium-1 55 in all samples; plutonium-238 in sample BOVHK5; uranium-235 in
sample BOVHK8; and uranium-235 (GEA) in sample BOVHK7. Under the BHI
statement of work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: H0445 REVIEWER: DATE: 8/24/99 PAGE.JOF_1_
TLII

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Isotopic plutonium J BOVHK5 Not analyzed
with the SDG

Americium-241 J All No associated
LCS



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports

000009



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G)

Project: BECHTEL-HANFORD
L.boryory: TNU
Cae lane: HO44E
Sample Number BVHK6 BOVHKO 0VHK7 B0VHK8
Location 116-C-2 11 6-C-2 116-C-2 116-C-2
Relarks Al A2 Duplicate A3
SanpieDfle 06/16/99 06/16/99 06/16/99 06/16/99
Radocheiy CRDL Rent a Result Q Reit a Resuit Cu Re" 0 Remi (I Rem Q Reiuit Q Reisult C Re"it
UraoIm-234 0.1 0.344 0.445 0.418 0.446
Uranium-235 0.1 0.040 U 0.031 0.029 0.036
Uraniam-238 0.1 0.411 0.475 0.416 0.431 1
Plutottum-238 0.1 0.006 U 0.123 0.153 0 U
Plutonium-23940 0.1 0.030 UJ 1.30 1.49 0.145
MckeI-63 30 30.0 465 540 53.5
Amnwcim-mt241 0.1 0.036 Uj 0.654 J 0.710 J 0.063 J -

Stvofmn S(total 1 0.182 6.18 3.07 1.98
Potassiun-40 11.9 12.0 13.2 11.2
Cobalt 60 0.05 1.64 12.2 11.1 0.755
Ceskm, 137 0.05 1.04 23.0 22.9 1.34
E *qpw 152 0.1 U U 29.6 25.5 2.19

Europkn 154 0.1 U U 3.29 2.73 0.284
Euopan155 0.05 U U U U UU UU I I
Radum-226 0.475 0.412 0.416 0.446
Redwu-228 0.607 0.449 0.615 - 0.542
Thoinu.-228 0.114 0.727 0.686 0.594

e Thorikm-232 0.607 0.449 0.615 0.542
Amtichun-241(GEA) 0.1 U U 0.478 0.501 U U
Uraim-.238 IGEA) 0.1 U U U U U U U U

0 Ura.ni-235 IGEAM 0.1 U U U U U U U U

Page_11 of_1



TA/RICXMOND
samrx MLzEzN me 04S5

MOCL17-01
DATA SBRUT

SD 7130 Client/case no tntfrd SM-NOL.S
contact IAVIB S. Johnson cacract Tnf-S,=-207925

Lab sampla £14 ClAfIL7-fLf Client amuple I daem
Dept sample id 7&Ao-21 LOcation/natrix 100-at -14-C-21 .S.L.

Reeived 06/21/99 Collected 0s/16/99 07142
& solids 97.5 Custody/a u. B*s-o2-112 Mkk-lL

AUMaTI can so pM/g (CnMT I pwCg Pci/g VMUS T=lT

Uranium 233/234 U-233/234 0.344 0.14 0.063 1.0 U
Uranium 23S IS117-94-1 0.040 O.OS4 0.10 1.0 U U
Uranium 238 1-233 0.411 0.14 0.085 1.0 A4 U
Plutonium 238 13961-16-3 0.006 0.05S 0.11 1.0 U T pa
Plutonium 239/240 VU-23S/240 0.030 0.036 0.06 1.0 U 5. Pu
iaea 63 L3981-37-4 30.0 1.9 1.3 30 -31_L

Americium 241 14596-10-2 0.034 0.041 0.074 1.0 U . An
Total Strontium Sf-MAD 0.182 0.1. 0.13 1.0 Sa
Potassium 40 13966-00-2 11.5 0.40 0.23 GAM
cobait Go L016S-40-0 1.44 0.061 0.034 0.050 6am
Cesium 137 10045-97-3 1.04 0.043 0.040 0.10 G"N
Europium 132 14963-23-9 U 0.074 0.10 U aN
Buropium 134 13S5S-10-1 U 0.094 0.10 U am
luropium 155 14331-16-3 v 0.033 0.10 a am
Radium 226 13952-63-3 0.47S 0.090 0.061 0.10 wAK
Radium 228 15262-20-1 0.607 0.24 0.16 0.20 G"M
ThorIum 221 14274-02-3 O.614 0.032 0.039 am
thorum 232 TS-232 0.507 A.14 0.14 0am
Americium 241 1455-10-2 9 0.013 9 aim
Uranium 238 U-22S U 4.7 U am
UranIum 235 15117-96-1 g 0.081 U am

1oo aC Areas- Full Protocol

rf:15

. aan -.
Page 1

Page 21

000011

ROVWS

Lab Id ma...
Prococol Ea2S.-
Version XAL h.. .

Form int-.
Version 3.1

Report &at. 09/10/19
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TX/RICEMOND
SA&M3 DSrZVW GmOU 20"

3306117-03 -wVED
DATA SKIET

SWb 7150 Cuent/Caae no Hanford 5DG-L..4 .
Contact Kevin e. Jonson Contract R-S-20 925

Lab sample Ad W909117-03 client sample id UOVUK7
Dept sample Ad 710003 Locacion/Mari -e i igf-c-2l

Received 06/21/99 Collected 06/1/99 05.05
t solids 97.7 018rody/M~r #0 2192-602-112 ALUM22.

wa a. a a MI .Snw-
aUaL= C" oci/g F (Cn pci/u pS/g ur nr TUT

Uranium 233/234 U-233/234 0.418 0.047 0.015 1.0 U
Uranium 235 ' 1517-96-1 0.023 0.014 0.011 1.0 U
Uranium 233 U-236 0.415 V.047 0.011 1.0 at U
Plutanium 236 13981-ig-3 0.153 0.052 0.035 1.0 107 FU
Plutanium 239/240 P1-233/240 1.49 0.17 0.035 1.0 DC
Nickel 63 139#1-37-0 549 7.3 2.1 30 nRL
Americium 241 14536-10-2 0.710 0.099 0.039 1.0 .sS AN
total Strontium SR-AD ' 3.01 0.12 0.12 1.0 S8
potassium 40 13566-00-2 13.2 0.37 0.24 AM
Cobalt 60 10131-40-0 11.1 0.090 0.056 0.050 CAm
CeSaU 137 10045-97-3 22.9 0.11 0.070 0.10 Cam
Nuropium 152 14683-23-9 25.5 0.16 .-. 0 0.10 Gam
Buropium 154 15585-10-1 2.73 0.13 .1 0.10 GA
uropiua 155 14331-14-3 g JJ,2 0.10 U Gam

Radinft 226 13P@2-43-3 0.416 0.010 0.091 0.10 Cam
Radim 228 15262-20-1 0.615 0.13 __L.a 0.20 GM
Tbcriau 226 14274-42-9 0.696 0.049 0.073 "M
Thorium 232 TS-222 0.615 0.15 0.21 G
imaricitm 261 14596-10-2 0.501 0.097.. 0.15 QM
Uranium 238 U-23a a 6.8 W CA
Uranium 235 13117-96-1 U 0.19 U Gam

100 BC Areas- htil Protocol

rtfa'

ankL SmwwZ
Page 3

SMMANX ORML San CV
Page 13

000013

Lab Ad 'MaMC

Protocol EanlRsL
Version SLLL.L

Foxn a -
Version ..0

Report "to 0a/10/9e



THA/RICRMOND
amrs DEumy nORM u"s

f906127-04
DATA BNXtT

-m

. 880 7150 Cliant/case no lfrnterd o-es
Contact Cvin e. .Ohnson Contract W5-Rfl-207925

Lab sample id 2909117-04 Client sample it SOfI
Dept sample id 7150-004 Locaian/Matrix 100-SC 115-C-2L EDLLD

Received 05/21/99 Collected 06/16/92 Olt=!
V solido 97.3 Custody/fl so 399002-112 I99T02

m a e a Na nO. am.-
Ang& CA0 40 pft/s (COONw ) pCtL/ CaI/E MW TST

Uranium 233/234 U-233/234 0.64f 0,038 0.035 1.-0 U
Uranium 235 1$1±7-96-1 0.034 0.027 0.034 1.0 t U
Uranium 238 U-238 0.431 0.0*4 0.020 1.0 U
Plutonium 238 13911-16-3 0 0.013 0.036 3.0 U vu
Plutonium 235/240 P-235/240 0.145 0.047 0.034 1.0 N- OU
Nickel 63 13981-37-8 53.5 2.7 2.2 30 3IJ.
Americium 241 14596-10-2 0.063 0.028 0.021 1.0 p- a
Total Strantium 8R-RAD ' 1.90. 0.316 0.12 1.0 81
potassium 40 13955-00-2 11.2 0.35 0.14 GPM
CobaLt go 10190-40-0 0.715 0.032 0.022 0.050 GAN
Cesium 1237 10045-97-3 1.34 0.040 0.033 0.1.0 am

zuropium 152 14683-23-9 2.29 0.062 0.011 0.10 GAm
MurOpiUM 114 1569-10-.1 0.264 0.067 0.071 0.10 am
uropiUM 153 143#1-19-3 U 0.030 0.10 U am

ladIeM 226 13902-3-.3 0.446 0.046 0.048 0.10 San
Radim 228 1.262-20-1 0.542 0.090 0.11 0.20 GAN
Thortum 23 t4214-62-9 0.594 0.029 0.035 UN
Th? im 232 TR-232 " 0.542 0.090 0.11 GAR
AMaricim 241 14694-10-2 U . 0.20 v ohm
Uranium 23* U-230. U 3.3 WM
Uranium 236 1117-96-1 1 0.10 W AN

100 BC Areas- lull Pratocol

RD an nTS
Page 4

mSong lam Caw
Pago 14

000014

Lab id TMA
Protocol Aflda
Version 13L.LL

vore M
VersionL 3.0 .

Report date 0211/92

qff)'
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Laboratory Narrative and Chain-of-Custody Documentation
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Thermo Nutech
W.O. No. N9-06-117-7150

Bechtel Hanford Inc.
SDG H0445

Case Narrative

1.0 GENERAL
Bechtel Hanford Inc. Sample Delivery Group H0445 is composed of four solid (soil) samples
designated under SAF No. B99-002 with a Project Designation of: 100 BC Areas - Full Protocol.

The samples were received as stated on the Chain-of-Custody document. Any discrepancies are
noted on the TNU Sample Receipt Checklist. A complete set of data was transmitted to Bechtel
Hanford via fax on July 11, 1999.

2.0 ANALYSIS NOTES

2.1 Americiuim-241 Analyses
No problems were encountered during the course of the analyses.

2.2 Gamma Scan Analyses
No problems were encountered during the

2.3 Total Strontium Analyses
No problems were encountered during the

course of the analyses.

course of the analyses.

2.4 Isotopic Uranium Analyses
No problems were encountered during the course of the analyses.

2.5 Isotopic Plutonium Analyses
No problems were encountered during the course

2.6 Nickel-63 Analyses
No problems were encountered during the

of the analyses.

course of the analyses.

000016



u,'.Ut ''r t.2j2 .. VV Xi)A/AMPLE ANALYSIS REQUEST B99-002-112 Jrap i of I

Ceirecter Company Contact Telephone No. Project Coordinator
r FahlbrgJR Kerkow R Coffman 373-6425 TRENT, SJ Price Code Dat Turnaround

Project Designation Sampling Location SAF No. 15 Days
100 BC Areas - Full Protocol 100 BC I 16-C-2A B99-002

Ice Chest No Field Logbook No. Method o(Shipment
0672C P9 yeSEL 1327-3 ,ZRp ek.

Shipped To Offiite Property No. Bill of LadIug/AIr Bill No.

A99o/S9, 925fZ ZV71

POSSIBLE SAMPLE HAZARDSIREMARKS Preseration Now C

140Type of Container P ING NG AG .0(6 NO -- t-
No. of Container(s) I I I

Special Handilng aer Storage Volume 2OmL A. 125ML 250L IOoML

A& er Sa s.h. (a wo a. fl )&e h- se h. (2) i.
Speca" H.71N 601A (SW- Spea

SAMPLE ANALYSIS 1c1.4)I ni,

7471 - (CV)

Sample No. Militi mapl re'amlTm
N)VHK5 Soil (, . - ?- fl If '
B0VHK6 Sol ' .Mp t9 Dlde N ' 14

BVHK7 Soil -6.- a L. .

BQVHK8 Soil x . .L X __

SPECIAL INSTRUCTIONS
CHAINOFPOSSESSION Sig ~rntNames (I) Aamdd241IsoeqicHlnrisotopic Uranjuntin-1990-TotalS;

O2y POSESS ISpecNscapy (Cesim-17 Cobalt-60, Eropiu-L2Eoim-154,
SLa" ue 7y -9 r E=i.m-5); O... Spe - Add-o (Americium-241, Uranium-231) WwUj.d

r nqpishedBy Datefrmt dBy DaidTime

i R F C /04|" 5-&~dd" A!L O|&H 0-m ewdaw e1eitrqr4/M aLg'r''7a sw..aloc-
R*quiskedBy Data'-w BY If xime

- iquished By Dsrmine dy DeTmune

LABORATORY B y Title Daefrobu -

SECTION

FINAL SAMPLE Disposal Method Disposed By D mi-
DISPOSITION

y

.--- .



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-OO1, Rev. I

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A BD E
LEVEL:

PROJECT: I -c2 DATA PACKAGE: qY WS
VALIDATOR: ti-( LAB: j0)) DATE: to 2F
CASE: SDG:

ANALYSES PERFORMED
a ronw4 0 Tanivd.mw. s

-AWW- P m-p
a Total Uranium 0 R.dwdn a TIN

SAMPLES/NATRIX / )V Wt 1+OV Ifrt 6 ,ouyt-7 4j' (4 r-

1. Completeness . . . . . . . . . . . . . . . . . . . . . . .... A

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments:

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . . . /A

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . . . . Yes No N/A

Initial calibration acceptable? . . . . . . . . . . . . . .- r. Yes No N/A
Standards NIST traceable? . . . . . . . . . . . . . . . . . Yes No N/A
Standards Expired? . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

300019-r-4



WHC-SD-EN-SPP-001. Rev. 1

3. Continuing Calibration . . . . . . . . . . . .

Calibration checked within one week of sample
Calibration check acceptable? . . . . . . . .
Calibration check standards NIST traceable? .
Calibration check standards expired? . . . .

analysis? . . . Yes

. . . . . . . . Yes

. . . . . . . . Yes

. . . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . . .

Method blank analyzed? . . . . . . .
Method blank results acceptable? .

Analytes detected in method blank?

Field blank(s) analyzed? . . . . . .
Field blank results acceptable? . . .
Analytes detected in field blank(s)?

Transcription/Calculation Errors? . .

* . . . . . . . . . . . . . . . ON/A

. . . . . . . . . . . ( -N/A

S . . . .. . . . . . . . es a N/A
es No N/A

.. . . . . . . . . . . Yes No N/A

.. . . . . . . . . . Yes No N/A

.. . . . . . . . . . . Yes No N/A

.. . . . . . . . . . . Yes No t/A

Comments: 0 2a3vS4 i-r Ao re-,)

~~X3 L C

5. Matrix Spikes . . . . . . . .

Matrix spike analyzed? . . . . .

Spike recoveries acceptable? . .
Spike source traceable? . . . . .
Spike source expired? . . . . . .
Transcription/Calculation Errors?

Comments: AX-GA

. . . . . . . . . . . . .. Yes

. . . . . . . . . . . . . Yes
. . . . . . . . . . . . . Yes

. . . . . . . . . . . . .. Yes
. . . . . . . . . . . . . Yes

I
I
L
I00002 0

.$1/A

No N/A
No N/A
No N/A
No N/A
No N/A

S' /A

No N/A
No N/A
No N/A
No N/A

U
I
U
I
I
I
I
U
U
I
U
N
U
U
U



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . O N/A

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . . N/A
LCS recoveries acceptable? . . . . . . . . . . . . . . . . . No A

LCS traceable? . . . . . . . . . . . . . . . . . . . . . . . Yes No /A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments: .. ..

L-C5 a r t

7. Chemical Recovery .. . . . . . . . . . . . . . .

Chemical carrier added? . . . . . . ...... . . .
Chemical recovery acceptable? .. . . . . . . . . . . .
Chemical carrier traceable? . . . . . . . . . . . ..
Chemical carrier expired? . .-.. . . . . . . . . . .
Transcription/Calculation errors? . . . . . . . . . .

. .. Yes

. . . . Yes

Yes. . . . Yes

. . . . Yes

. . . . Yes

. ON/A

No N/A
No NA

No N
No

No N

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . .. . . . . . . . .. O N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . . Ye A
RPD Values Acceptable? . . . . . . . . . . . . . . . . . . Y.es No N/A
-Transcription/Calculation Errors? . . . . . . . ... . . . . . Yes No

Comments:

000021



-'U ~ fl~V * ±

9. Field QC Samples . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . .

Field duplicate RPD values acceptable? . .
Field split sample(s) analyzed? . . . . . .

Field split RPD values acceptable? . . . .
Performance audit sample(s) analyzed? . . .

Performance audit sample results acceptable?
Comments: (9.7 . -50 - G 72c,

. . . . . . . . . . . . . O N/A

. . . . . . . . . No N/A
.. . . . . . . . Yes No N/A
.Yes No N A

. . . . . . . . . Yes

. . . . . . . . . Yes N uA
. . . . . . . . Yes No

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . es No N/A

Comments: Ro- vkL.-s WSnGI

11. Results and Detection Limits (Levels D & E) . . . . . . . . . . 0 N/A

Results reported for all required sample analyses? . .. . . No IiA
Results supported in raw data? . . . . . . . . . . . . . . . Yes No

Results Acceptable? . . . . . . . . . . . . . . . . No NIA

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No

MBA's meet required detection limits? . . . . . .... Yes No N A
Transcription/calculation errors? . . . . . . . . . . . . . . Yes No

Comments: v2-n x (w ) e&-"e Vu-isC (Sy g-tss (-) Q73 06)

I
I
I

000022
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TXA/RXCMMOND
SaL DELom GmOW 90445

DUPLZCILTZ
MOGLa7- 07 a

Sao 9flALC..ets/C.e no inFd aaa-L...
conts=. X.4-" e. .a.... CA.. lufz-lE-0742

m.a.cr.mn airemr
Lab suple Ia ME66ifd-4 lob saa&1e 1 U127-Il_ Clint aUPI id 1SJ ..

DM3 Mop" id 7iJ-007 pc. sawl 1. 0.001 caetifiwtn - l- 1m e-n
Rou"Vede OS211610 cMUleatd 0611169 J:62

0 elli" -. LL - W atIa 97.A .sto.o/.. 391, -002-112 Bigi-

Wm-T'lnu 2f m5 I sm Sm - aSztaM. 2v n m- Gw. us 'i nu
awswm a(g ,. gCl/f pD/ TV= =w pL/S (an" pCjg Is 0 &a= 14Us

urima 13/234 0.361 0.21 0.1 1.0 4 U 0.344 0.14 0.045 1 1 as
ma.n 215 0.03* 8.011 0.13 1.0 1 U 0.040 0.054 0.10 U

tesiws 334 0.U1 0.15 .n1 1.0 9 U 0.41 0.14 0.065 1 2 I5
lumeLa 230 -0.00 0.023 0.01 1.0 U w 0.00% 0.055 0.11 v

plutaita 239/20 0.020 0.040 0.04 1.0 U N 0.0)0 0.016 0.046 1 -

mlde s3 31.1 2.0 1.0 30 M_& 30.6 1.9 1.# 4 23

AmukcfmM 241 0.031 0.021 0.031 1.0 4 NO 0.014 0.041 0.074 0 1 211
Total Stafcia 0.0*6 0.10 0.1 1.0 U an 0.183 0.31 0.13 AT 2 %62

P.casmi 40 11.0 4.26 0.10 Gm U. 0.46 0.23 6 23
etubo do 1.54 0.03* 8.020 0.880 Gm 1.44. 0.01 0.834 1 33

Casim 131 1.00 0.0" 0.020 0.I 4 1.0 0.049 0.040 4 S1

ba..Mpim 282 0. ME 0.019 0.030 O.ZU . m 0 0.074 0 ) 20
a3mpaska 14 U 0.040 0.10 0 04 U . 0.04 i -

iCm 1. 0.040 o.to a a 0.053 0 -

Iblam 228 0.432 0.014 0.030 5.14 A 0.475 &.06 0.041 15 39
I4isL 226 0.560 0.073 0.004 0.36 Wa 0.iy 8.14 0.14 5 $1

flbogha 22 0.00 0.017 0.00 - . 4 0.012 0.034 a 33
Tbhin a32 .08 0*.73 .0e a 0.407 a.1 0.14 5 32

wa.rilabm 261 9 0.040 a GmI U 0.033 U -

utnnaL 238 u3.0 GMt U 4.1 U
maanm 235 U 0.5* " Gm3 5 0.01 0 --

100 C AT"M- run Pretoosi

Qc-m*2 31125

lag. 1ftsmew3i 3trEE
ven ma ==

f" I0

000023
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THA/RICMOND
sMM*. DmflI mF nsoS

1164117-0S lab col"I &m"Is,

LAB CONTROL SAMPLE

S olso cUaaa/Caa. to Ianrtre sa--a..-s
bace aw e. mares ca..is fl-3.f-t-.o075

lab eagle &6 X9A1170 Client sample Ld lab ftstrcl 51.
Dept sample id MLM8 E anaL/innMs__

Wy 11 San

1101M a a. zao- am s S # SC 3010 3c a=um.
AlUm PC/s (cume pc/g Ponp ns /s mam/p 0 timnZ laSS

teania 2313234 4.44 0.22 .14 1.0 0 4.0 0.1f If *8-ua bo-a"
cas 23* 3.3 0.19 0.011 1.0 U 2.12 0.16 7 Is.lu 60-S20

oumim U2s S.AT 4.23 6.OU4 1.0 a 1.24 0.21 87 00-34 40-Ift
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TVA/XICHEOND
SAWlX SIzY GOUP 10445

KETEOD BLANK
Mtbod Slank

SM 130 Client/Case no Hanford E0B-E....
contact Xavin c. Johngn contract 2fl-ftf-20792

LO sabple - Iid 9061U-06 Client sempils i athd Blank.
pept Sa8ple. Id 7150-006 Natrial/Natriz

SA lo 293-002

XMS.?d 21 M ND .L OUR.-
IrS no pac/g (CT) pCi/s a/g 7133 TmS

Uriaium 233/234 U-233/234 0.014 0.010 0.016 1.0 3 U
Uranium 235 15117-96-1 0.009 0.009 0.012 1.0 a U
UranUa 238 1-238 0.011 0.006 0.010 1.0 S U
Plutonium 238 39a1-16-3 0.003 0.006 0.024 1.0 U PU
Plutonium 239/240 PU-239/240- 0.003 0.006 0.024 1.0 U PU
Nickel 63 13951-37-6 0.449 1.2 2.0 30 9 Nx.L
AmericIum 241 14396-10-2 -0.013 0.016 0.03 1.0 U aM
Total Strontium ff-XAD -0.051 0.10 0.10 1.0 U 8R
PotaSiaL 40 1366-00-2 U 0.10 U aN

Cobalt so 10189-40-0 U 0.007 0.050 U aN

Ceam 137 10045-97-3 U 0.007 0.10 9 am
flropium 153 14463-23-3 U 0.020 0.10 U Gam

suropium 154 15565-10-1 U 0.020 0.10 U 6am
Duropitsa 15 14391-16-3 U 0.020 0.10 U am
Radius 229 13982-93-3 U 0.010 0.10 U SAN

sodium 228 13162-20-L U 0.030 0.20 U CAm

ThoriuU 228 14274-43-9 U 0.009 U AN
Tboriim 212 .1-223 U 0.030 U SAN
Anricaum 241 14596-10-2 U 0.020 U Gm
Uranium 236 U-238 U 0.60 U UK
Uranium 235 13117-96-1 U 0.030 U SAN

L00 bC Aread- full Protocol

CC-SLAM 31124

uran Ma
Page I.

Siaoo n a sCe1s
PAge 6

000025

3906117-09

Lab 1 TMAXSj.

pretocol hauftrd
Version Ver 1.0

Fr~m = -
Versian 3.6

Repet date 09/10/99



***********************'*********************............-.... *-"- TRANSMISSION RESULT REPORT ...-'............(SEP 13 '99 03:23PM)-..............

BHI S&D MANAGEMENT 509 372 9487

.IL (E.................................................................................................................................................~........... (AUTO) -.. ... --------

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE

001 MIMORY TX

OPTION TEL NO.

3729447

PAGE RESULT

03/03 OK

ERRORS
1) HANG LIP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

BKhtM Hanibrd, lc.
3350 GeoWgo Waahkigton Way

RiMnd, WA M32

Atn: BHI SamQI. ManawaM t
3190 George Washington Way
MSIN: H9-03
Phonw: 3759430
FAX: 372-"87

Fax
TO: 4 AAd Frm: (.

Fm Clwd14+&e PaeJbm *S
Phetc m

Ral ccI

nR Ples Comment 0 Pkimse Reply0 Urgent KFor Ritw 13 Plesse itocycle



Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
3190 George Washington Way
MSIN: H9-03
Phone: 375-9439
FAX: 372-9487

Fax
A-I

To: Ftegae $t cFrom: (AC

Fax: 3' ) i -7 Pages:

Phone: Datw:

Re: CC:

o Urgent <For Review C Please Comment 0 Please Reply 0 Please Recycle

* Comments:

ClAn Ac
Is '4k ckCS7o5~ kiow1

p( t tW 4 htJtt EtA ljrLiO 'It",r~
,7

6+F VaUA-fis. teocic9t i44,5
-DM~{

.1



Review Comment Record (RCR) 1. Dat 2 Review No.
8/31/99 BHU/QA9901 8

1. Project 4. Pape

Waste Site 116-C-2 Page 1 of I

5. Document Numbersy'ie(s) 6. ProgrhPrfjct/ 7, Reviewer 8. OrganizationOGroup 9, Localtion/Phone
Building Number

H0445-TNU&RLN (SDG No. H0445) I D-BC Areas - Full Claude Stacey BHI/QA HO- 16/372-9208
Protocol - Waste Site
116-C-2

17. Conemng Subeihui ApMval; 14. Apeemm with indicated commat dhpoWon(s) 11. CLOSED

O&mien Mum" (Oponi) _ Rnlcwcdloht cE*oaci Revilen l oWV t6rcelaMt
D4* Dak

Authorkkl ualas AuIhrKOri!ime

12. 13. Conment(s)/Discrcpaiwy(s)(Provide technical justification for ihe 14.
Item comment and detailed recommendation of the action required to coct/ Hold 16.

resolve Sh discepdncydpr nb dkmdad.) Point 15. Disposftion (Provide justirfcatio if NOT accepted.) Status

I Inorganic: OK -No Comments.

2 kadiochemistry: Page 10, tie CRDL for, and Cs- 137 should be 0.05 not0. 1. , -



SEP 13 '99 04: 12PM ElHI 509 372 9447 P. 1/i
SEP i3 '99 04:22PM
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SDG H0445 VALIDATION REVIEW - RLW

Chem - No Comments

Rad - After the gamma energy analyses for these samples were recounted and submitted to the validator as
replacements, the final rad validation package - no comments.



5Lt i '94 U'J4-HM BHI &J) MnF(LMLNI t U5 P-. 94U(

Duncan, Jeanette M

From:
Sent:
To:
Subject:

Routt, Tina/RLO trouttOCH2M]com}
Friday, August 27, 1999 9:51 AM
Duncan, Jeanetta/RLO-HAN
Review of Validation Report H0445 (C-2 A, B, C)

Jeanette -

I have the same problem with this validation report (H0445). Bruce needs to
add some analytes to his list of those with detection limits greater than
TDL.

Co-60 In BOVHK6
Cs-137 in BOVHKO, BOVHK7
Eu-152 in BOVHK6, BVHKT)
Eu-154 BOVHK6. BOVHK7

No other problems.

Thanks.

Tina Rout
CH2M Hill Richiand Office
609) 375-3444. ext. 211
509) 375-5666 fax

1

V. 1i/1i

SofE3 m AIA$d



Review Comment Record (RCR) 1. Date 2. Review No.

8/31/99 BHI/QA99018

3. Project 4. Page

Waste Site 116-C-2 Page 1 of 1

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

H0445-TNU&RLN (SDG No. H0445) 100-BC Areas - Full Claude Stacey BHI/QA H0-16/372-9208
Protocol - Waste Site
116-C-2

17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact

Date Date

Author/Originator Author/Originator

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.

Item comment and detailed recommendation of the action required to correct' Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

1 Inorganic: OK -No Comments.

2 Radiochemistry: Page 10, the CRDL for, and Cs-137 should be 0.05 not 0.1.

3



Duncan, Jeanette M

From:
Sent:
To:
Subject:

Jeanette -

Routt, Tina/RLO [troutt@CH2M.com]
Friday, August 27, 1999 9:51 AM
Duncan, Jeanette/RLO-HAN
Review of Validation Report H0445 (C-2 A, B, C)

I have the same problem with this validation report (H0445). Bruce needs to
add some analytes to his list of those with detection limits greater than
TDL.

Co-60 in BOVHK6
Cs-137 in BOVHK6, BOVHK7
Eu-152 in BOVHK6, BOVHK7
Eu-154 BOVHK6, BOVHK7

No other problems.

Thanks,

Tina Routt
CH2M Hill Richland Office
509) 375-3444, ext. 211
509) 375-5566 fax

1
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q-ro-Tq
racsimile cover sheet

TO:

FROM:

Company Name: ' '-%

Individual: ZOP4

Fax Number:

Telephone 0:

KCU1LIN Tat U COo

Number of pages being sent (including this page): 

This facsimile may contain CONFIDENTIAL INFORMTION which also may be legally
PRIVILEGED and which is intended only for the use of the addresse(s) named
above. If you are not the intended recipient of this facsimile, or the employee
or agent responsible for delivering it to the intended recipient, you are hereby
notified that any dissemination or copying of this facsimile may be strictly
prohibited.

If you have received this facsimile in error, please immediately notify us by
telephone and return the original facsimile to us at the above address via the
United States Postal service. Thank you.

IF YOU DO NOT RECEIVE ALL OF THIS TRANSMISSION, PLEASE CALL THE
FACSIMILE OPERATOR AT (510) 235-2633.

Operator Name: lrv
Comments:

te A-RtC Az.uIsco ItCs-cLr1 Paq
9064-'5 1!&p Bqq-oo, W1iic4
tt'jCOtPO&te:C VCounro 04NTr £tf7

KtVIV7

Date:

I I SEP 109 5 SPIl
2030 Wright Avenue

P.O. Box 4040
Richmond, CA 94804-0040

(510) 235-2633 - FAX (510) 235-0438

C 0 F y



SEP 10 '99 05:55PM

SDO 7150

Contact Kevin C. Johnson

TMA/RICIMOND
SMPLE DKLIVEXT GROUP R0445

WORX SUMMARY
Client Hanford

Contract Tfl-SBB-20792s
Cae no SDG-:4aS

CLINT SAMPLB ID
LwCaTION

USTODY sa" no
MXanI

LAD SAMPE ID
COLLaCTED
NEC! vSD PMalT

Sur-

TsST FIx ANALYSED REVIUUD BY MTO

BOVK N06117-01 7150-001 AM 07/06/99 07/09/99 TAN Americium 241 in Soil

100-BC 116-C-2A SOLID 06/16/99 7150-001 SM 09/09/99 09/10/99 N Gan Scan
399-002-112 591-002 06/21/99 7130-001 NhL 06/28/99 07/09/99 TAN Nickel 63 in Soil

7150-001 PU 07/09/99 07/09/99 TAR Plutonium, Isotopic in Solids

7150-001 aE 06/30/99 07/09/99 TAN Total Strontium in Soil

7150-001 0 07/03/99 07/09/99 TAR Uranium, Isotopic in Soil

B0VHK6 P906117-02 710-002 AM 07/06/99 07/09/99 TM Americium 241 in. Soil
100-mC 116-C-2A SOLID 06/16/99 7150-002 Gm 09/09/99 09/10/99 KJY Gense Scan
599-002-112 B99-002 06/21/99 7150-002 NIL 06/25/99 07/09/99 TAR Nickel 63 in Soil

7150-002 PU 07/05/99 07/09/99 TAh Plutonium, Isotopic in Solids

7150-002 SB 07/03/99 07/09/99 TAN Total Strontium in Soil

7150-002 U 07/05/99 07/03/99 TAR Uranium, Isotopic in Soil

B0VHK7 N906117-03 7150-003 AM 07/06/99 07/09/99 TAR Americium 241 in Soil
100-BC 116-C-2A SOLID 06/16/99 7150-003 GAN 09/09/99 09/10/99 NV Gamoa Scan
399-002-112 B99-002 06/21/99 7150-003 NIL 06/26/99 07/09/99 TAH Nickel 63 in Soil

71S0-003 PU 07/05/99 07/09/99 TAB Plutonium, Isotopic in Solids
7150-003 SB 07/01/99 07/09/99 TAN Total Strontium in Boll
7150-003 U 07/05/99 07/09/99 TAM Uranium, Isotopic in Soil

BOVHKS N906117-04 7150-004. AN 07/04/99 07/09/99 TAR Americium 241 in Soil
100-aC 116-C-2A SOLID 06/16/99 7150-004 GAM 09/09/99 09/10/99 NV Gama Scan
333-002-112 B99-002 06/21/99 7150-004 NIL . 06/25/99 07/09/99 TAN Nickel 63 in Soil

7150-004 Pu 07/06/99 07/09/99 TAN Plutonium, Isotopic in Solids

7150-004 SB 06/30/99 07/09/99 TAN Total Strontim in Soil
7150-004 U 07/02/99 07/09/99 TAN Uranium, Isotopic in Soil

Method Blank N906117-06 7150-006 AN 07/04/99 07/09/99 TAN Americium 241 In Soil
SOLID 7150-006 GAM 09/09/99 09/10/99 NJV Gamma Scan

B99-002 7150-006 NIL 06/29/99 07/09/99 TAM Nickel 63 in Soil
71s0-006 PU 07/0s/99 07/09/99 TAR Plutonium, Isotopic in Solids

7150-006 B- 06/29/99 07/09/99 TAM Total Strontium in Soil

7150-006 U 07/05/99 07/09/99 TAX Uranium, Isotopic in Soil

oax SUMR
Page 1

SMAR Om SECTIm
Page 6

Lab id 22W
Protocol HSanord
Version MutL.0

Poxis DVD-CMS

Version .6

Report date 0uaaa/iq



o~rThIxrJ.~~, .Lo*~s-. I flCrUiLJ INU I ~S1

ADO 71SO

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPJR DRLIVUY GROUP R0445

WORK SUMMARY, cont.

I n l lu Ilu- I M

CLIENT SAMPLE ID

LODTIUO

COT SAT No
MATRIX

LAS SAML ID
COLICED
RmCZXVND, PL9C2=T

SUF-

nT Fix ANAL.YED REVIEnED ImY aNOT"O

Lab Control Sample 5904117-05 7150-005 AM 07/02/99 07/09/99 TAN Amricium 241 in Soil
SOLID 7150-005 Oax 09/09/99 03/10/99 57v Games Scan

B99-002 7150-005 NI L 09/29/99 07/09/99 TAN Nickel 63 in Soil

7150-005 PU 07/05/5, 07/09/99 TAN Plutonium, Isotopic in Solids

7150-005 SR 07/02/99 07/09/99 TAM Total Strontium in Soil
7150-005 u 07/05/99 07/09/99 TAN Uranium, Isotopic in Soil

Duplicate (4906117-01) k906117-07 7150-007 AN 07/06/99 07/09/99 TAN Americium 241 in Soil
100-BC 11-C-2A SOLID 06/16/99 7150-007 OAN 09/09/99 09/10/99 STv Gam s Seen

B99-002 06/21/99 7150-007 NI L 06/29/99 07/09/99 TAl Nickel 63 in Soil
7150-007 PU 07/02/99 07/09/99 TAR Plutonium, Isotopic in Solids
7150-007 SR 06/29/99 07/09/99 TAN Total Strontium in Soil
7150-007 U 07/07/99 07/09/99 TAN Uranium, Isotopic in Soil

COUNTS OF TESTS BY SAMPLE TYPE
TEST SA No mITlf RDRY MCS CE13w DORn Rx BLANK LCS DUP SPInl TOTAL

AM 899-002 Americium 241 in Soil AI/OIPLATR 4 1 1 1 7
CAM B99-002 Gemma Scan GAMOIHI 4 1 1 1 7
NIL 199-002 Nickel 63 in Soil NI63LC 4 1 1 1 7
PU 399-002 Plutonium, Isotopic in Solids PUPLATE 4 1 2 1 7
SR 939-002 Total Strontium in Soil SRTOTAL 4 1 1 1 7
U 299-002 Uranium, Isotopic in Soil UPLATE 4 1 1 1 7

TOTAL 24 6 6 6 42

WORK SUMMARY

pag. 2

SRY DAT SICfIN
Pae. 7

Lab id RICE.
Protocol Sanford

Version Y*r 1..0
Form L DVD- f

Version 3.06

Report date 09/10/99

SEP 10 '99 05:55PM

Client Hanford
Contract TRO-SSB-207925

Came no S0-R0445



I tCNl) UNU- I CL-f

SEP 10 '99 05:55PM

TMA/RICHMOND
SAMPLE DELIVSRY GROUP H0445

METHOD BLANK

SDG 7150 Client/Case no Hanford SDG-HO445
Contact Kevin c. Johnson Contract TRB-SEB-207925

Lab sample id N906117-06 Client sample id Method Blank
Dept sample id 7150-006 aterial/Matrix _ _LID

SAP No E99-002

RESULT 20 5R KDA MDL QUaLI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g PIERs TEST

Uranium 233/234 U-233/234 0.014 0.010 0.014 1.0 J U
Uranium 235 15117-96-1 0.009 0.009 0.012 1.0 U U
Uranium 238 U-238 0.011 0.008 0.010 1.0 J U
Plutonium 238 13981-16-3 0.003 0.006 0.024 1.0 U PU
Plutonium 239/240 PU-239/240 0.003 0.006 0.024 1.0 U PU
Nickel 63 13981-37-s 0.449 1.2 2.0 30 U NIL
Americium 241 14596-10-2 -0.013 0.016 0.036 1.0 U AN
Total strontium SR-RAD -0.051 0.10 0.10 1.0 U SR
Potassium 40 13966-00-2 U 0.10 U GAN
Cobalt 60 10198-40-0 U 0.007 0.050 U GAN
Cesium 137 10045-97-3 U 0.007 0.10 U GAN
Europium 152 14683-23-9 U 0.020 0.10 U GAm
Europium 154 15585-10-1 U 0.020 0.10 U GAM
Europium 155 14391-16-3 U 0.020 0.10 U GAN
Radium 226 13982-63-3 U 0.010 0.10 U GAN
Radium 228 15262-20-1 U 0.030 0.20 U GAm
Thorium 228 14274-82-9 U 0.009 U GAN
Thorium 232 TH-232 U 0.030 U GAN
Americium 241 14696-10-2 U 0.020 U GAN
Uranium 238 U-238 U 0.80 U GAM
Uranium 235 15117-96-1 U 0.030 U GAN

100 BC Areas- Full Protocol

QC-BLANK 31124

NToD BLRNnS
Page 1

SUIMARY DATA. 81C10M
Page 8

N906117-06 Method Blank

Lab id TMNC..
Protocol Haunfrd _
Version hI..L.

Form DYDDzL
Version 3.06

Report date 09/10/99



I tX-I'PJ NU- I tLll
SEP 10 '99 05I55PM

TMA/RICEMOND
SaMPLE DELIVERY GROUP H0445

N906117-03 Lab Control Sample

LAB CONTROL SAMPLE

SDO 7150 Client/Case no Hanford SDO-HO445

Contact Kevin c, Johnson Case no TRB-SE-207925

Lab sample id N906117-OS Client sample id Lab Control Sa-ole

Dept sample id 7150-005 Matrial/Hatrix SOLID

SAP No B99-002

RESULT 2w ERR IA RD. MLI- AMDD 2# ERR REC 3w IRM PROTOCOL

ALYTR pCi/g (COUNT) pCa/g pCi/g FIHRs TRST pCL/g pCi/g % (TOTAL) LUIDUT

Uranium 233/234 4.66 0.22 0.10 1.0 U 4.83 0.19 96 88-112 80-120

Uranium 235 3.82 0.19 0.011 1.0 U 3.92 0.16 97 88-112 60-120

Uranium 238 5.07 0.23 0.095 1.0 U 5.24 0.21 97 81-112 80-120

Plutonium 238 11.7 0.81 0.040 1.0 PU 11.3 0.45 104 85-115 80-120

Plutonium 239/240 12.4 0.85 0.047 1.0 PU 11.9 0.48 104 85-115 80-120

Nickel 63 170 4.0 1.9 30 MI_L 168 6.7 101 83-117

Americium 241 9.41 0.62 0.025 1.0 AN 10.5 0.42 s0 67-113 00-120

Total Strontium . 14.0 0.37 0.10 1.0 SR 12.5 0.50 112 82-118

Cobalt 60 0.210 0.018 0.010 0.050 GAM 0.203 0.008 103 73-127 80-120

Cesium 137 0.250 0.017 0.010 0.10 GAN 0.231 0.009 109 73-127 80-120

100 BC Aream- Full Protocol

IC-LCS 31123

LAN CERoL SNmpLm
Page I

SUiaRY DATA SECTIN
Page 9

Lab .id mt.MC
Protocol HfoLRdjg.
Version Y.L-LIQ--

Form DVD-IES

Version 3,06

Report data 09/10/99



IrMKMIMU NU- I CUM
SEP 10 '99 05:55PM

TMA/RICEMOND
SAMPLM DRLIVURV GROOP D0445

DUPLICATE

EDG 7150 Client/Case no Hanford SD-H044S

Contact Kevin c. Johnson Case no TIM-SE-207925

DUPLICATE -ORIGINAL

Lab sample id V906117-07 Lab sample Id N906117-01 Client sample id ROVERS

Dept sample id 7150-007 Dept sample id 71SL-001 Location/MatriX 100-MC 116-C-2fl

Received 06/21a99 Collected 06/16/99742n.
% solids 97.5 solids 97.5 Custody/SAF No B99-002-112 099-

DUPLICATE 2* ERR ICR EDL OALI- ORIGINAL 2w ERR MM 00LI- RFD 3w PROT

AMArIB pCi/g (COUNT) pCi/g pCi/g FIERS TEST pci/g (COUNT) pCi/g FIRS t Tor LIMIT

Uranium 233/234 0.361 0.15 0.11 1.0 1 U 0.344 0.14 0.06S 1 5 as

Uranium 235 0.018 0.035 0.13 1.0 U U 0.040 0.054 0.10 U -

Uranium 236 0.318 0.15 0.11 1.0 J U 0.411 0.14 0.035 J 26 85

Plutonium 238 -0.007 0.013 0.051 1.0 U PU 0.006 0.059 0.11 U -

Plutonium 239/240 0.020 0.040 0.064 1.0 U PU 0.030 0.016 0.069 U -

Nickel 63 31.1 . 2.0 2.0 30 NXL 30.0 1.9 1.9 4 25

Americium 241 0.031 0.023 0.031 1.0 J AM 0.036 0.041 0.074 U 15 211

Total Strontium 0.096 0.10 0.10 1.0 U SR 0.182 0.11 0.13 J 62 162

Potassium 40 11.0 0.26 0.10 GaM 11.9 0.46 0.23 a 33

Cobalt 60 1.50 0.030 0.020 0.060 GAN 1.64. 0.061 0.034 9 33

Cesium 137 1.00 0.024 0.020 0.10 AM 1.04 0.049 0.040 4 33

Europium 152 0.065 0.019 0.030 0.10 J GhM U 0.074 U 13 166

Europium 154 U 0.040 0.10 U GAM U 0.04 U -

Europium 15 U 0.060 0.10 U GAN U 0.053 U -

Radium 226 0.410 0.026 0.030 0.10 GAM 0.475 0.060 0.061 15 39

Radium 229 0.560 0.073 0.080 0.20 GIAN 0.607 0.14 0.16 5 51

Thorium 220 0.600 0.017 0.020 GAM 0.614 0.032 0.036 2 33

Thorium 232 0.680 0.073 0.080 GaM 0.607 0.14 0.16 5 51

Americium 241 U 0.040 U CAM U 0.033 U -

Uranium 238 U 2.0 U GAN U 4.7 U -

Uranium 235 U 0.050 U am U 0.081 U -

100 BC Areas- Pull Protocol

QC-DUP# 31125

DoPLIaTES

Page 1
SUMMARY DAL OMCTI5

Page 10

f906117-07

Lab id TMhKC

Protocol Hanford
Version vYr 1.a

Form DVD-DP

Version 3.06
Report date 09/10/ 9



SEP-10-1999 18:05 I HERM- NU-ILL;H

TMA/RICHMOND
SAMPLE DELIVERY GROUP E0445

DATA SHEET

SDG 7150 Client/Case no Hanford sDG-H0445
Contact Kevin c. Johnson Contract TRB-SBE-207925

Lab sample id N906117-01 Client sample id EOVHKS

Dept sample id 7150-001 Location/Matrix 100-BC 116-C-2A SOLID
Received 06/21/99 Collected 06/16/99 07o42

4 solids 97-5 Custody/SAF No D99-002-112 B99-002

RESULT 26 ERR - DA RDL QaULI-

ANALrrn CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233/234 U-233/234 0.344 0.14 0.085 1.0 J U

Uranium 235 15117-96-1 0.040 0.054 0.10 1.0 U U

Uranium 238 U-238 0.411 0.14 0.085 1.0 J U

Plutonium 238 13981-16-3 0.006 0.059 0.11 1.0 U PU

Plutonium 239/240 PU-239/240 0.030 0.036 0.066 1.0 U PU

Nickel 63 13981-37-8 30.0 1.9 1.9 30 -NI_L

Americium 241 14596-10-2 0.036 0.041 0.074 1.0 U AN

Total Strontium SR-RAD 0.182 0.11 0.13 1.0 J SR

Potassium 40 13966-00-2 11.9 0.48 0.23 GAM
Cobalt 60 10198-40-0 1.64 0.061 0.034 0.050 GAN

Cesium 127 10045-97-3 1.04 0.049 0.040 0.10 GAM

Europium 152 14683-23-9 U 0.074 0.10 U GAM

Europium 154 15585-10-1 U 0.094 0.10 U GAN

Europium 155 14391-16-3 U 0.053 0.10 U GAN

Radium 226 13982-63-3 0.475 0.060 0.061 0.10 GAM

Radium 228 15262-20-1 0.607 0.14 0.16 0.20 GAN

Thorium 228 14274-92-9 0.614 0.032 0.036 GAN

Thorium 232 TH-232 0.607 0.14 0.16 GAM

Americium 241 14596-10-2 U 0.033 U GAN

Uranium 238 U-238 U 4.7 U GA4

Uranium 235 15117-96-1 U 0.081 U GAN

100 BC Areas- Full Protocol

DATA SETS
Page 1

sUMMARY DATA SECTIWK
Page 11

N906117-01 BOVEK5

Lab id TMNC

Protocol Hanford
Version YVL..L..

Form DVP-.DW
Version 3.06

Report date 091/101/99

SEP 10 '99 05:55PM
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TKA/RICEMOND
SAMPLE DELIVERY GROUP 20445

DATA SERET
BoVSK6

SDG 7150 Client/Case no Hanford D-22t4L.4
Contact Kevin c. Johnson Contract TRB-SBB-207925

Lab sarple id N906117-02 Client sample id SOVECE
Dept sample id 7150-002 Location/Matrix 100-BC 116-C-2A SOLID

Received 06/21/99 Collected 06/16/99 08:05
V solids 97.7 Custody/SAF No 399-002-112 B99-002

RESULT 2 ERR DA RMDL QUALI-
AWLJYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233/234 U-233/234 0.445 0.056 0.019 1.0 J U
Uranium 235 15117-96-1 0.031 0.015 0.015 1.0 J U
Uranium 238 U-238 0.475 0.060 0.021 .1.0 7 U
Plutonium 238 13981-16-3 0.123 0.042 0.045 1.0 J PU
Plutonium 239/240 P0-239/240 1.30 0.14 0.042 1.0 PU
Nickel 63 13981-37-8 465 6.7 2.0 30 NI L
Americium 241 14596-10-2 0.654 0.11 0.046 1.0 J AN
Total Strontium SR-RAD 6.19 0.24 0.12 1.0 SR
Potassium 40 13966-00-2 12.0 0.54 0.37 GAM
Cobalt 60 10198-40-0 12.2 0.15 .L6 0.050 GAN
Cesium 137 10045-97-3 23.0 0.18 LA3 0.10 GAM
Europium 152 14683-23-9 29.6 0.32 0.30 0.10 GAN
Europium 154 15585-10-1 3.29 0.25 .Q.L 0.10 GAN
Europium 155 14391-16-3 U Q.2l 0.10 U GAN
Radium 226 13982-63-3 0.412 0.13 0.18 0.10 GAN
Radium 228 15262-20-1 0.449 0.27 0,39 0.20 GAN
Thorium 228 14274-62-9 0.727 0.089 0.13 GAN
Tharium 232 TH-232 0.449 0.27 0.39 GA14
Americium 241 14S96-10-2 0.470 0.18 0.26 GAN
Uranium 238 U-238 12 U GAM
Uranium 235 1217-96-1 U 0.33 U GAN

100 EC Areas- Full Protocol

DATA SEEETS
Page 2

SUMARY DATA SEC7I0
Page 12

N906117-02

Lab id TMuAg&Xr

Protocol IanQsrLd
Version Ver 1.0

Form DWW-.2L..

Version L..06 .
Report date V/10/99

SEP 10 '99 05:55PM
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TMA/RICHMOND
SAMPLE DELIVERY GRDUP B0445

f906117-03
DATA SKEET

BOVur7

SDG 7150 Client/Case no Hanford 09-H1445
Contact Kevin c. Johnson Contract TRB-SBB-207925

Lab sample id N906117-03 Client sample id EOVHK7
Dept sample id 7lL5f-.. Location/Matrix 100-IC 11-C-2AI

Received 06/21/99 Collected 06/16199 08:os
t solids 97.7 CusLody/SA1 No B99-002-112 B99-002

RESULT 2# ERR HDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233/234 U-233/234 0.410 0.047 0.015 1.0 J U
Uranium 235 15117-96-1 0,029 0.014 0.011 1.0 J U
Uranium 238 U-238 0.415 0.047 0.011 1.0 s U!
Plutonium 238 13981-16-3 0.153 0.052 0.035 1.0 J PU

Plutonium 239/240 PU-239/240 1.49 0.17 0.035 1.0 PU
Nickel 63 13981-37-8 540 7.3 2.1 30 NI-L
Americium 241 14596-10-2 0.710 0.099 0.039 1.0 J AM
Total Strontium SR-RAD 3.07 0.18 0.12 1.0 SR
Potassium 40 13966-00-2 13.2 0.37 0.24 GAM
Cobalt 60 10198-40-0 11.1 0.090 0.038 0.050 GAM
Cesium 137 10045-97-3 22.9 0.11 0.070 0.10 GAM
Europium 152 14683-23-9 25.5 0.16 0.13 0.10 GAN
Europium 154 15595-10-1 2.73 0.13 . 3 0.10 GAM
Europium 155 14391-16-3 U . 9 0.10 U GAN
Radium 226 13982-63-3 0.416 0.070 0.091 0.10 GAN
Radium 228 15262-20-1 0.615 0.15 0.21 0.20 GAN
Thorium 228 14274-82-9 0.686 0.049 0.073 GAN
Thorium 232 TH-232 0.615 0.15 0.21 GAN
Americium 241 14596-10-2 0.501 0.097 0.15 GAN

Uranium 239 U-238 U 6.8 U GAN
Uranium 235 15117-96-1 U 0.19 U GAN

100 BC Areas- Full Protocol

DATA SERETS
Page 3

summar nATI SCTI -
Page 13

Lab id mNCaQ.
Protocol BanfLnrd.__
Version XLrL1.2.

Form mVN±..
Version 3. 016

Report date 09/10/99

1z ,Duq3 r.10l ' I
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TMA/ RI CKMOND
SAMPLE DELIVERY GROUP 20445

N906117-04
DATA SHEET

SDG 7150 Client/Case no Hanford SDG-HQ445

Contact Kevin c. Johnson Contract TRB-SBB-207925

Lab sample id N906l7-04 Client sample id BOVMK8
Dept sample id flAZL-L Location/Matrix SOL-IC 116-C-LD

Received 06/21/99 Collected 06/16/99 08:32

1 solids 97.3 Custody/SAF No 899-002-112 M99-002

RESULT 2# ERR NDA RDL QUILI-
AIMLYTr CAS NO pCi/g (COUNT) pCi/g pci/g FIERS TROT

uranium 233/234 U-233/234 0.446 0.085 0.035 1.0 J U
Uranium 235 15117-96-1 0.036 0.027 0.034 1.0 J U

Uranium 238 U-238 0.431 0.084 0.028 1.0 J U
Plutonium 238 13981-16-3 0 0.013 0.036 1.0 U PU
Plutonium 239/240 PU-239/240 0.145 0.047 0.036 1.0 J PU

Nickel 63 13981-37-8 53.5 2.7 2.2 30 NIL
Americium 241 14596-10-2 0.063 0.028 0.021 1.0 J AN
Total Strontium SR-RAD 1.98 0.16 0.12 1.0 SR
Potassium 40 13966-00-2 11.2 0.35 0.16 GAM
Cobalt 60 10198-40-0 0.755 0.032 0.022 0.050 GAN
Cesium 137 10045-97-3 1.34 0.040 0.033 0.10 GAM
Europium 152 14683-23-9 2.19 0.062 0.061 0.10 GAM
Europium 154 XSSBs-10-1 0.264 0.067 0.073 0.10 GAM
Europium 155 14391-16-3 U 0.090 .0.10 U GAM
Radium 226 13962-63-3 0.446 0.045 0.048 0.10 GAm
Radium 228 15262-20-1 0.542 0.090 0.11 0.20 GAM
Thorium 228 14274-82-9 0.594 0.029 0.035 GAM
Thorium 232 TH-232 0.542 0.090 0.11 GAM
Americium 241 14596-10-2 U 0.20 U GAM
Uranium 238 U-238. U 3.3 U GAM
Uranium 235 15117-96-1 U 0.10 U GA

100 SC Areas- Pull Protocol

DATA CKETS3
Page 4

SOMARY DATA SECTION
Page 14

Lab id TMAL...
Protocol ManfZnrd
Version YSL.Lt..

Form Dfl-nSI
Version 3l.

Report date 09/10/99
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3echtel Hanford Inc. JCHIAN OF CUTODY/SAMPLE ANALYSIS REQUEST I9f-O0-lZ r I ' .

Cnlcctcr Compny Contact Telephonr No. jee Coordinator Price Code Data Turnaround o
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EL 1327-3 X
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COA o' -
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